NotI and Sfil genomic restriction maps were used to detect and characterize a ring chromosome 11 in a Schizosaccharomyces pombe strain with a meitotic defect on chromosome II. The ring chromosome was formed by an intrachromosomal fusion near, or at, the very ends of chromosome II.
INTRODUCTION
The fission yeast Schizosaccharomyces pombe is a well characterized single-celled eukaryote (1) . More than 460 genes have been defined by mutation analysis and by molecular cloning (1, 2) . Over 270 genes have been genetically mapped either to one of the three linkage groups (which make up a total meiotic map length of 1700 centimorgans (cM)) or to the mitochondrial genome (1, 2, 3) . The three chromosomes from S.pombe can be visualized microscopically (4) and have been resolved by pulsed field gel electrophoresis (PFG: 5). The sizes of the chromosomes are 5.7 megabase pairs (Mb), 4.7 Mb, and 3.5 Mb for chromosome I, II, and HI, respectively, as determined from the NotI and SfI restriction maps (6, 7) . The (6, 9) .
RESULTS AND DISCUSSION
Circular fonn of chromosome II detected in strain MR414 by PFGintact S.pombe chromosomal DNAs made in agarose blocks were fractionated by PFG ( Figure 1 ). As shown in Figure  1 The NotI (6) and SfiI (7) restriction maps of the S.pombe genome were used to characterize the genomic rearrangements in strain MR414 directly. Intact genomic DNAs made from strains MR414, MR102 and 972 h-were digested with restriction enzyme NotI and fractionated by PFG (Figure 2A and B) . All the NotI fragments from chromosome I and HI, and all the internal NotI fragments from chromosome II from strain MR414 were Figure 2C .
A circular chromosome generated by homologous recombination in the budding yeast Saccharomyces cerevisiae and was used to study interhomolog recombination and sisterchromated exchange in yeast (15, 16) . In Drosophila melanogaster, a ring chromosome was found to be composed of two X chromosomes joined at both ends (17) . The circular S.pombe chromosome H could have been formed in a number of ways. Clarification of how the circular chromosome H was formed awaits further characterization of the junction point. However, the loss of most of the telomeric repeats from the fusion NotI fragment suggests that homologous recombination between the telomeric repeats might be responsible for generating the ring chromosome.
The occurrence of a large ring chromosome in S.pombe provides a means to understand more about the behavior and formation of aberrant chromosomal structures. For example, how did the circularization of the chromosome arise? Is there any equilibrium between the circular and the linear forms of the chromosome? The ring chromosome can also be used as unique material to study basic biological problems, such as DNA replication, DNA recombination, gene transcription, chromosome dynamics and chromosome segregation (18) . For instance, preliminary experiments indicate that diploids heterozygous for ring chromosome II are fairly unstable (data not shown).
